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were identical irrespective of whether ["C]-or [3H]-labetalol had been administered to the animals; therefore labetalol is not metabolized by N-dealkylation. The urine samples were concentrated on Amberlite XAD-2 resin, and the metabolites were purified by t.1.c. and paper chromatography. Enzymic hydrolysis, chemical analysis, t.l.c., paper chromatography and high-voltage profile electrophoresis (Conway et al., 1973) showed that the rat and rabbit metabolite (11) was the 0-phenyl glucuronide of labetalol, and rat and rabbit metabolite (I) the glucuronide of metabolite (V).
Paper chromatography with solvent butanol/acetic acid/water ( 4 : 1 : 1.6, by vol.) showed that the major dog metaboliteconsisted of two metabolites, with Rp0.54 (16Xof the dose) and RF 0.67 (25 %of the dose). After purification by t.1.c. and paper chromatography the metabolite with RF 0.54 was shown to be the 0-phenyl glucuronide. The other metabolite was a glucuronide that was slowly hydrolysed to labetalol by /?-glucuronidase but not attacked by arylsulphatase. It has been tentatively identified as a glucuronide formed by conjugation of the glucuronyl group with the secondary alcohol group of labetalol.
Mobility-pH profile high-voltage electrophoresis indicated that metabolite (V) contained two phenolic groups. When the metabolite was examined by mass spectrometry the fragmentation pattern obtained confirmed the presence of an extra phenolic oxygen and suggested that the compound was 5-{l-hydroxy-2-[(3-hydroxyphenyl-l-methylpropyl)amino]ethyl}salicylamide. This compound was synthesized and shown to be identical with metabolite (V).
Two male subjects who took 200mg of [3H]labetalol orally (about 3mg/kg) excreted 59 and 61 % of the dose of radioactivity in the urine during 48 h; only in one subject was unchanged drug found (4 % of the dose). Because of the high rate of first-pass metabolism of labetalol by man (Table 1) the clinical dose used for the treatment of hypertension is 600mg or more per day. The major human radioactivemetabolite had RF0.20 on t.1.c. (Fig. la) , but it was only partially hydrolysed to labetalol by glucuronidase. Paper chromatography with butanol/ acetic acid/water (4: 1 : I .6, by vol.) showed that it consisted of two metabolites with RF 0.58 (1 5 % of the dose) and RF 0.7 (45 % of the dose), These were isolated, and the former was shown to be the 0-phenyl glucuronide oflabetalol(I1). The second metabolite was resistant to hydrolysis by glucuronidase and sulphatase, but was hydrolysed by HCI to give labetalol and 2-hydroxy-5-~l-hydroxy-2-[(l-methyl-3-phenylpropyl)-amino]ethyl}benzoic acid. The latter is formed through the hydrolysis of the amide group of labetalol to the carboxylic acid. The major metabolite in man is therefore a conjugate of labetalol, and further work is required to characterize the conjugating group.
Hydroxylabetalol was less active as an a-and 8-receptor antagonist than labetalol, and the conjugates of labetalol were pharmacologically inactive. of the known importance of tubulin in the neuronal economy (Lagnado et al., 1975) it was decided to investigate whether any of the soluble protein fractions whose synthetic rate was modulated by dark-rearing and light exposure could be related to tubulin. Male Wistar rats were born and maintained in the dark until weaning (21 days). Onethird were then placed in a normal 12h light/l2h dark animal-house cycle [normal (N) rats], and the remaining two-thirds returned to the dark until 45-50 days of age. One half of the dark-reared animals were then brought out into the light [light-exposed (L) rats] and the remainder stayed in the dark [dark-reared @) rats]. N, L and D rats were injected intraperitoneally with 100,uCi of [3H]lysine in 0.9% saline, and killed after 1 h of exposure to their respective conditions. Visual and motor cortices were dissected out, and aone-stage purification ofpolymerized tubulinwas carried out byusinga slight modification of the method of Shelanski et al. (1973) . In the present modification, the starting tissue/volume ratio of the homogenate was 1:30 as compared with the 1:l ratio of Shelanski et al. (1973) . The tubulin and other protein subfractions were solubilized, and samples taken for radioactivity and protein determination, and tubulin fractions monitored by electron microscopy. Details may be found in the fuller report of these experiments .
Seven experimental groups each composed of 1 N, 1 L and 1 D animal were used, together with a further group containing 2 N animals and ID animal. Mean specific radioactivities for each fraction were calculated for each experimental group and normalized around a mean specific radioactivity in the homogenate of lOOOd.p.m./mg of protein. In addition the specific radioactivity ratios of L/N, D/N and L/D were calculated for each fraction in each experimental group. The normalized specific radioactivities are given in Table 1 . There were no significant differences, or trends approaching significance, for any fraction or condition in the motor cortex. All observed effects thus showed a regional specificity. The 43 k 17% greater homogenate specific radioactivity for L rats as compared with D rats essentially replicates our earlier observations (Richardson & Rose, 1972) . In the PI fraction (for nomenclature, see Table l), the value for L rats was higher, and for D rats lower, than that for N rats, and the significant difference was a 50522% greater incorporation in L rats as compared with D rats. This too is compatible with our earlier observation that there is enhanced incorporation into a ribosomally bound fraction in thevisual cortex of Lanimals (Jones-Lecointeetal., 1976), as under these conditions of homogenization and centrifugation, ribosomes will appear in the PI fraction. There were no significant differences in specific radioactivity between conditions in the S2 fraction (nor in the SI fraction from which S2 and P2 are derived). However, comparing incorporation in the P2 polymerized tubulin fraction, incorporation was 64k 19 %greater in N rats, and 110528 % greater in L rats, as compared with D rats.
This difference is the largest that we have found in any protein fraction in our experiments to date.
We conclude that incorporation of precursor into, and hence probably the synthesis of, a tubulin-enriched fraction is decreased in the visual cortex of dark-reared rats. On exposure to the light, there is a substantial increase in the synthesis of P2 protein, resulting in a doubling of the incorporation rate in the first hour of light exposure. Whereas the P2 fraction contains minor components other than tubulin, it would seem unlikely that a change of this magnitude in the specific radioactivity of the whole fraction could occur as a result simply of a change in such minor components. This would require a manyfold increase in their specific radioactivity, and comparable increases have not been observed in minor components of the soluble cell cytoplasm separated by chromatographic techniques. Fellous et al. (1975) have claimed that amounts of tubulin in brain vary markedly during early development in the rat, whereas Cronly-Dillon & Perry (1975) reported that both the amount and rate of synthesis of tubulin increase substantially in the visual cortex in the period around eye opening in the rat. However, it is not clear from such observations if this increase is dependent on functional stimulation. The present experiments suggest that the rate of tubulin production in the visual cortex is indeed related to functional stimulation, and increases rapidly on the onset of such stimulation.
